A prior report found unusually high rates of performance validity test (PVT) failure in undergraduate research participants (31% -56%). The present study examined 110 undergraduate volunteers in three conditions (positive, neutral, or negative demand characteristics) in either an easy to hard or a hard to easy progression of neuropsychological tests using the Word Memory Test PVT. Neither demand characteristics nor test order had a substantial effect on test performance, and only a 6.4% failure rate was found on the PVT. These results suggest that neuropsychological testing experiments are completed faithfully by the vast majority of college undergraduates, although excluding the small number of participants failing PVTs would strengthen the internal validity of most studies.
Introduction
An, Zakzanis, and Joordens (2012) reported that 30.8% -55.6% of college undergraduates failed at least one of three performance validity tests (PVTs), such as the Test of Memory Malingering, Dot Counting Test, or Victoria Symptom Validity Test, in a study completed with introductory psychology class volunteers who received extracredit for participation. The study included other neuropsychological and psychological measures, such as the Raven's Advanced Progressive Matrices, Delis -Kaplan Executive Function System Color-Word Interference tasks, the Wechsler Memory Scale-Third Edition, and the Beck Depression Inventory (BDI). To our knowledge, this has been the only study investigating suboptimal effort in this population. Effort test failure correlated with poor performance on neuropsychological testing and, though the sample size was small on repeat testing, those who failed effort testing during the first session tended to fail again in the second session. The authors concluded that such high rates of poor effort call into question the validity of research using undergraduate college volunteers. An and colleagues (2012) results run counter to work in our laboratory where over 170 undergraduate volunteers have been tested as controls using either the Word Memory Test (WMT; Green, 2003) or the Medical Symptom Validity Test (MSVT; Green, 2004) over the past 5 years in studies examining simulation of various disorders (e.g., attention deficit hyperactivity disorder, learning disability, and mild traumatic brain injury). In the control groups in these studies, we found an overall rate of 2.1% failure with a range of 1.9%-2.6% across four studies. As a result, we designed the current study to test failure on the WMT (Green, 2003) , which is generally held to be the most sensitive measure of effort currently available (Gervais, Rohling, Green, & Ford, 2004; Green, 2007; O'Bryant & Lucas, 2006; Tan, Slick, Strauss, & Hultsch, 2002) . We decided to include different demand characteristics in the experimental situation to examine whether differential treatment of research participants accounted for differences in PVT scores. Additionally, we used a rationally derived easy to hard test progression with half of the participants, and a hard to easy progression with the other half, to examine whether differences in these variables controlled the failure rate of undergraduate volunteers. Considering the low insufficient effort rates (e.g., 2.1%) in undergraduate volunteers tested on the WMT or MSVT in our laboratory and McCambridge, de Bruin, and Witton's (2012) study on demand characteristics, we hypothesized that similar failure rates would be found in both the positive and neutral condition as opposed to the negative condition, which would exhibit higher failure rates, regardless of test progression. 
Methods
A sample of 110 psychology undergraduate volunteers who received extracredit for voluntary participation were included in the study and divided into three conditions as follows: positive, neutral, and negative. Table 1 displays the participants' demographic information per condition. After signing the informed consent, participants were asked whether they had a pre-existing neurological and/or psychiatric conditions; participants who had any of such conditions, except those previously or currently treated for depression, anxiety disorders, and/or Attention Deficit Hyperactivity Disorder (ADHD) were excluded (Table 1) . Five participants were excluded in total. There were no significant differences between the three experimental conditions with regard to age, gender, race, education level, and psychiatric disorder. Participants self-registered for time slots through an online experiment management system (SONA Systems, Ltd, Version 2.72; Tallinn, Estonia) that was only available to students enrolled in psychology classes. The time slots on SONA for participants to sign up were predetermined considering research assistants' schedules. Therefore, group assignment was contingent upon the participants' self-registered time slot and the research assistant's schedules, although the participants were blind to the conditions. The positive condition included greeting the participants as they arrived with a smile and an accommodating manner, and using optimistic encouragement throughout the testing. In contrast, the negative condition consisted of a brusque, but not rude, manner and a 15-min wait before commencing testing. The research assistant had an expedient and somewhat harried style of test administration without anticipatory accommodation to subject needs. The neutral manner was a professional interpersonal style that was neither positive nor negative in approach. In addition, half of the participants in each condition were given an easy to hard order of tests and the other half were given tests in the reverse order. The battery of tests included: Beck Anxiety Inventory (BAI; Beck & Steer, 1993) ; BDI-Second Edition (BDI-II; Beck, Steer, & Brown, 1996) 
Stroop-C, WMT-IR, BAI, BDI-II, Mini-IPIP, WRAT-4-SC, WRAT-4-WR, WMT-DR, WMT-CNS, WMT-MC, WMT-PA, WMT-FR, Shipley-2-V, TMT-A, Stroop-A, and WMT-LDFR.
Results Table 2 displays group performance across all measures used in the study. Order of test presentation had no effect on any variable according to multiple one-way ANOVAs (p . .05), so results were collapsed across order. The lone significant difference occurred for the Stroop-C task where the negative condition performed more poorly than the positive condition (p , .05), while neither differed from the neutral condition. As evident in the table, condition did not affect performance on the WMT, with only 6.4% (n ¼ 7) of participants failing according to the criterion of below cut-off performance on any of the five effort indices (WMT-IR, -DR, -CNS, -MC, and -PA per the WMT manual: Green, 2004) . Failures occurred roughly equally across conditions; two failures each in the positive and neutral condition, and three failures in the negative condition with scores as shown in Table 3 .
Discussion
As noted in McCambridge and colleagues (2012) , there are few studies that examine demand characteristics in non-laboratory settings (the authors found only one experimental and six observational studies). Thus, they concluded that an understanding of this important and well-known effect is unknown in situations such as clinical neuropsychological testing. Contrary to our hypothesis in regard to the negative condition exhibiting a higher rate of effort failure, the results of the present study suggested that PVT failure, as measured by WMT, is similar in the three experimental conditions (positive, neutral, and negative) and is relatively low as found in other studies involving undergraduate volunteers conducted in our laboratory. Specifically, two conclusions are suggested. First, undergraduate participants in our laboratory rarely fail the WMT when given standard instructions. Secondly, neither experimenter demeanor nor tests ordered according to difficulty impacted WMT performance in the current results. We believe the WMT to be robust to standard clinical conditions in neuropsychological evaluations and research studies. The present results found only a 6.4% WMT failure rate, which are in direct contrast to the enormous failure rates in the An and colleagues study (31% -56%). This large discrepancy is difficult to reconcile by methodological differences across the two studies, and we believe the An and colleagues results to be aberrant. For example, we cannot attribute such differences to differing types and numbers of PVTs since the WMT has generally been found to be the most sensitive at high levels of specificity across many different studies using a wide range of populations (Gervais et al., 2004; Green, 2003; Green, Montijo, & Brockhaus, 2011; Tan et al., 2002) . It is also noted that reported base rates of malingering for non-litigant cases fall between 7.10% and 11.56% (Mittenberg, Patton, Canyock, & Condit, 2002) , a figure much closer to 6% than a third to more than half of the subjects. Therefore, it is recommended that this discrepancy in effort failure be reconciled in further work. Specifically, while demand characteristics and test order do not seem to be substantial moderators of PVT failure according to present results, further studies exploring these issues in more detail would be useful. Additionally, an aberrant sampling distribution is possible since An and colleagues included only 36 participants. Future studies should include larger sample sizes. Finally, it is possible that different strategies for feigning deficits may be detected by using different PVT instruments, as was done in the An and colleagues study. Future work should include a variety of PVTs that might better detect differing feigning strategies; however, PVTs that are included should have demonstrated high sensitivity when specificity is held at 90% or better. Future work may also note the limitations in the present study, as noted below.
Limitations in the present study include the lack of a post-experiment questionnaire to determine the participants' perception about the positive, negative, and neutral demand characteristics. Likewise, perceived test order difficulty was not empirically determined for the present study. 
